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Abstract 

PURPOSE:To improve thermal conductivity and surface roughness by accommodating AIN base plate 
compacts in a cylindrical vessel made from an AIN sintered compact, putting covers made from a BN 
sintered compact on the vessel and sintering the base plate compacts in a non-oxidative atmosphere. 
CONSTITUTION:^ a sintering vessel 6 composed of a cylindrical vessel body 6a made from an AIN 
sintered compact and covers 6b and 6b made from a BN sintered compact, base plate compacts 4 
composed mainly of an AIN powder having 0.05 to 5mum average particle diameter and exhibiting 
<=3wt.% impurity oxygen content are put through placing powder 7 composed of an AIN sintered 
powder having 50 to 200mum average particle diameter in layers. The sintering vessel 6 is 
accommodated in an oven I and sintering is executed in a non-oxidative atmosphere at 1600 to 2000 
deg.Cfor2 to 10hr. 
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[Title of the Invention] 

PRODUCING METHOD OF ALUMINUM NITRIDE SUBSTRATE, AND 
FIRING CONTAINER 

[Abstract] 

[Object] - To improve the durability of a firing container (box) used at firing 
in the case of producing a large-size aluminum nitride substrate, and 
produce an aluminum nitride substrate having excellent thermal 
conductivity and surface roughness in quantity at low cost. 
[Constitution] - A producing method comprises sintering a substrate formed 
body having an aluminum nitride as a main component in a state where the 
substrate formed body is put in a firing container which is formed of a 
cylindrical container main body made of an aluminum nitride sintered body 
and a lid, made of a boron nitride sintered body, for covering the container 
main body, under non-oxidizable atmosphere. 

[Claims] 

1. A producing method of an aluminum nitride substrate, 
comprising: sintering a substrate formed body having an aluminum nitride 
as a main component in a state where the substrate formed body is put in a 
firing container which comprises a cylindrical container main body made of 
an aluminum nitride sintered body and a lid, made of a boron nitride 
sintered body, for covering the container main body, under non-oxidizable 
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atmosphere. 

2. The producing method of an aluminum nitride substrate 
according to claim 1, comprising- putting a plurality of substrate formed 
bodies in the firing container; and interposing an aluminum nitride sintered 
powder, as a spread powder, between the adjacent substrate formed bodies 
to arrange the respective substrate formed bodies in a lamination. 

3. The producing method of an aluminum nitride substrate 
according to claim 2, comprising setting the sintering powder as a spread 
powder so as to have an average particle diameter in a range of 50 to 200 
\im. 

4. A firing container comprising- a cylindrical container main body 
made of an aluminum nitride sintered body; and a lid, made of a boron 
nitride sintered body, for covering the container main body. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to a producing method of an 
aluminum nitride substrate, and a firing container to be used in the 
producing method and, more particularly, to a producing method of an 
aluminum nitride substrate capable of improving the durability of a firing 
container (box) used at firing in the case of producing a large-size aluminum 
nitride substrate, and producing an aluminum nitride substrate having 
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excellent thermal conductivity and surface roughness in quantity at low cost, 
and a firing container. 
[0002] 
[Prior Art] 

Ceramic sintered bodies excellent in a variety of properties such as 
strength, heat resistance, corrosion resistance, wear resistance, light weight 
property as compared with those of conventional metal materials have been 
widely used as mechanical parts, structural materials and ornamental 
materials, such as semiconductors, electronic device materials, engine parts 
and materials for a high-speed cutting tool, nozzles, bearings, for use under 
severe temperature, stress and wearing conditions under which the 
conventional metal materials could not be used. 
[0003] 

Especially, an aluminum nitride (A1N) sintered body is an insulator 
having a thermal conductivity about 20 times as high as that of an AI2O3 
sintered body and has a heat expansion coefficient close to that of silicon (Si) 
forming a semiconductor element, so that it has been used in a more 
widened range of applications, as a heat releasing plate and a substrate of a 
highly integrated semiconductor device, a large-size chip, and a high power 
module constituent. 
[0004] 

Conventionally, the above-mentioned aluminum nitride substrate 
has generally been produced in quantity by the following production method. 
That is, a raw material mixture is produced by adding a sintering aid such 
as Y203> CaO and the like, an organic binder and, based on the necessity, a 



variety of additives, solvents, and dispersants to an aluminum nitride 
powder and the obtained raw material mixture is formed into, for example, 
a sheet-shape by a doctor blade method, or a thick plate-like or large-size 
formed body by press forming the mixture. In the case of producing a 
product with a complicated shape, a molded_body is produced by a slip 
casting method.. 
[0005] 

A standard size of a ceramic substrate in the main stream is 
generally 2 inch-square (2" x 2") and, based on the applications, those of 3" x 
3" and 4" x 4" may be used and further large size substrates with 6" x 6" or 
larger tend to be used. The forming process of a substrate formed body to 
produce such a large substrate is easy irrespective of the size and a doctor 
blade method or a press forming method can be employed therefor. 
[0006] 

A formed body obtained accordingly is subjected to a degreasing 
treatment by heating it in air or nitrogen gas atmosphere to degrease and 
remove carbon, hydrogen, or the components used as an organic binder from 
the formed body. The degreased formed body is heated at a high 
temperature in nitrogen gas atmosphere and densified and sintered to 
produce an aluminum nitride substrate. 
[0007] 

The above-mentioned sintering process, as illustrated in Fig. 2, is 
generally carried out by setting a box-like firing container (a box for firing) 3 
on a hearth 2 of a firing furnace 1 lined with a refractory such as graphite or 
the like, putting one or a plurality of degreased substrate formed bodies 4 in 



the firing container 3 and in such a state, heating at 1600 to 2000°C. 
[0008] 

The above-mentioned firing container 3 and hearth 2 for putting and 
holding the substrate formed bodies 4 are made of an aluminum nitride 
(A1N) sintered body, which is the same material as that of the formed bodies, 
or a boron nitride (BN) sintered body in order to prevent deterioration of the 
characteristics of sintered bodies due to the reaction with the formed bodies 
at the time of high temperature sintering. The above-mentioned firing 
container 3 comprises a cylindrical or polygonal tub-shaped container main 
body 3a, and lids 3b, 3b to cover an upper end opening and a lower end 
opening, respectively, to seal them. In the case a plurality of substrate 
formed bodies 4 are arranged in layers in the firing container 3 and 
simultaneously fired, a BN powder 5 with a particle size of about 1 jam as a 
spread powder (a release agent) is interposed between adjacent substrate 
formed bodies 4, 4. 
[0009] 

As described above, since the substrate formed bodies 4 are put in a 
firing container which does not react on the substrate formed bodies 4, the 
respective substrate formed bodies 4 are evenly heated as a whole to obtain 
even sintered bodies with little unevenness. Further, impurities such as 
carbon contained in the refractory of the firing furnace 1 does not affect 
directly the formed bodies 4 at the time of firing and uneven coloration and 
deformation in the sintered bodies owing to the impurities can be thus 
prevented and so can decrease of the thermal conductivity of each sintered 
body. Further, since the BN powder 5 as a spread powder is interposed 



among a plurality of substrate formed bodies 4, 4, adjacent formed bodies 
have no risk to be fused each other to result in production of aluminum 
nitride substrates with excellent surface roughness. 
[0010] 

On the other hand, in the case where substrate formed bodies 4 are 
arranged directly on a fixing furnace 1 without using the foregoing firing 
container 3, the surfaces of the sintered bodies are considerably damaged by 
an excess amount of carbon vapor released from the refractory of the firing 
furnace 1 and the entire sintered bodies expand their deformation degree to 
result in sharp decrease of the production yield. 
[0011] 

In the above-mentioned production method, in the case where an 
ultrafine raw material powder with an average particle diameter of about 
0.3 jim or less is used as a raw material A1N powder, a rather dense sintered 
body can be obtained even from an A1N powder alone. However, at the time 
of sintering, an impurity of such as a large quantity of oxygen or the like 
adhering to the surface or the like of a raw material powder forms a solid 
solution in the A1N crystal lattice or a compounded oxide of such as Al-ON 
compound which inhibits transmission of the lattice oscillation is produced 
to result in low thermal conductivity of an A1N sintered body in the case of 
using no sintering aid. 
[0012] 

Meanwhile, in the case of using an A1N powder with an average 
particle diameter of 0.5 \im or more as a raw material powder, since the 
sintering property of the raw material powder alone is insufficient, it is 



difficult to obtain a dense sintered body with no additive addition except by 
a hot pressing method to result in low productivity. Accordingly, in order to 
efficiently produce a sintered body by a normal pressure sintering method, 
as sintering aids, rare earth oxides such as yttrium oxide (Y2O3) and 
alkaline earth metal oxides such as calcium oxide are generally added to 
densify a sintered body and prevent oxygen, an impurity, contained in the 
A1N raw material powder from forming a solid solution in the A1N crystal 
particles. 
[0013] 

It is supposed that these sintering aids form liquid phases by 
reaction with impurity oxygen contained in the A1N raw material powder to 
densify the sintered body and immobilize the impurity oxygen in grain 
boundary phases to achieve high thermal conductivity. 
[0014] 

[Problems to be Solved by the Invention] 

However, in the case of producing an especially large-size A1N 
substrate according to the above-mentioned conventional producing method, 
a firing container to be employed has to be enlarged and the production cost 
of an A1N substrate tends to rise attributed to deterioration of the durability 
of the firing container. That is, while a firing container made of a BN 
sintered body has an advantage that it is excellent in high temperature 
strength as compared with a firing container made of A1N and is scarcely 
deteriorated by reactions, it has a disadvantage in that its raw material is 
extremely costly and has another disadvantage in that it is easy to be 
cracked or fractured to result in cost up of the production cost of a substrate. 



[0015] 

On the other hand, while a firing container made of an A1N sintered 
body is economical as compared with a firing container made of BN and has 
an advantage that the structural strength is sufficiently high in the case of 
normal handling, its strength is significantly deteriorated at a high 
temperature and it is easy to be broken in sintering pattern of normal 
temperature raising ratio to make repeat use impossible. 
[0016] 

As described above, both of firing containers made of an A1N 
sintered body and a BN sintered body have such advantageous points and 
disadvantageous points and especially they both become easy to be broken 
by thermal impact along with the tendency of enlargement in size and 
therefore their use and applications have been limited in a restricted narrow 
range of conditions. 
[0017] 

Further, in the case of firing a plurality of A1N bodies by a 
conventional production method, a fine BN powder with a particle size of 1 
|j.m is put between adjacent formed bodies to prevent fusion of the formed 
bodies each other, however the BN powder adhering to and remaining in the 
A1N substrate surface on completion of the sintering becomes much to result 
in a problem of roughening the suprface. Therefore,, it is required to finish 
the A1N substrate surface by honing and polishing in order to obtain a 
prescribed smooth surface and that makes the A1N substrate production 
process complicated. 
[0018] 

8 



The present invention has been achieved to solve the 
above-mentioned problems, and it is an object of the present invention to 
provide a producing method of an aluminum nitride substrate, and a firing 
container to be used in the producing method and, more particularly, to 
provide a producing method of an aluminum nitride substrate capable of 
improving the durability of a firing container (box) used at firing in the case 
of producing a large-size aluminum nitride substrate, and producing an 
aluminum nitride substrate having excellent thermal conductivity and 
surface roughness in quantity at low cost, and a firing container. 
[0019] 

[Means for Solving the Problems] 

In order to achieve the above-mentioned object, the present 
inventors have repeatedly made investigations into the relations of 
materials and durability of firing containers with sintering patterns and the 
effects of types and particle sizes of spread powders on the thermal 
conductivity and the surface roughness of an A1N substrate. 
[0020] 

As a result, it has been found that while a firing container 
comprising a container main body and lids all made of a BN sintered body 
has excellent thermal impact resistance in almost all of sintering patterns, 
lids made of an A1N sintered body are inferior in the thermal impact 
resistance and easy to be broken unless the temperature rise rate is set to 
be lower by about 50% than a normal rate. However, a container main 
body made of an A1N sintered body is confirmed to have excellent thermal 
impact resistance even if it is repeatedly used at normal temperature rise 



rate. 
[0021] 

On the other hand, when the effect on the thermal conductivity, 
which is a main characteristic property of an A1N substrate to be a product, 
is investigated, even though it is partially, the thermal conductivity of an 
A1N substrate sintered by using a firing container made of A1N is found 
improved significantly more by 10 to 20% than that sintered by using a 
firing container entirely made of BN. 
[0022] 

Further, it has been also found that, in the case of simultaneously 
firing a plurality of substrate formed bodies, if sintering is carried out while 
a sintered powder with a prescribed particle size obtained by granulating 
and sintering an aluminum nitride powder as a spread powder being 
interposed between adjacent substrate formed bodies, fusion between the 
adjacent substrate formed bodies can be solved and is remarkably 
suppressed as compared with that in the case of using a BN powder and A1N 
substrates with desirable surface roughness can be thus obtained. 
[0023] 

The present invention has been completed on the basis of the 
above-mentioned findings. More specifically, a producing method of an 
aluminum nitride substrate according to the present invention comprises^ 
sintering a substrate formed body having an aluminum nitride as a main 
component in a state where the substrate formed body is put in a firing 
container which comprises a cylindrical container main body made of an 
aluminum nitride sintered body and a lid, made of a boron nitride sintered 
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body, for covering the container main body, under non-oxidizable 

atmosphere. 

[0024] 

Further, it is preferable to put a plurality of substrate formed bodies 
in the firing container and interpose an aluminum nitride sintered powder, 
as a spread powder, between the adjacent substrate formed bodies to 
arrange the respective substrate formed bodies in a lamination. 
[0025] 

Furthermore, it is preferable to set the sintering powder as a spread 
powder so as to have an average particle diameter in a range of 50 to 200 
|jm. 
[0026] 

Also, an aluminum nitride substrate production method performed 
by modifying the foregoing method in the foregoing manner. 
[0027] 

A powder with an average particle diameter of about 0.05 to 5 |im, 
preferably 3 Jim or less and a impurity oxygen content suppressed to 3% by 
weight or less in consideration of sintering properties and thermal 
conductivity is used as the aluminum nitride (A1N) powder as a main 
component of a substrate formed body to be used for a method of the present 
invention. 
[0028] 

As a sintering aid, oxides and nitrides of rare earth elements (Y, Sc, 
Ce, Dy and the like), oxides of alkaline earth metals (Ca), and substances to 
become these compounds by sintering process may be used and especially, 
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yttrium oxide (Y2O3) and calcium oxide (CaO) are preferable. The addition 
amount of a sintering aid is adjusted in a range from 0.5 to 10% by weight. 
If the addition amount is less than 0.5% by weight, the effect to improve the 
sintering properties is insufficient so that a sintered body cannot be 
densified to result in low strength of a sintered body or oxygen may form a 
solid solution in A1N crystal to result in production failure of a sintered body 
with a high thermal conductivity. On the other hand, if the addition 
amount exceeds, exceeding 10% by weight, grain boundary phases remain^ 
in a sintered body or the volume of the grain boundary phases to be removed 
by thermal treatment is so high that voids remain in the sintered body to 
result in increase of shrinkage ratio and easiness of deformation. 
[0029] 

As a constitutional material of a firing container to be used at the 
time of sintering, at least one of an aluminum nitride (A1N) powder and a 
boron nitride (BN) powder that do not react on an A1N formed body is 
prepared. Especially, in a firing container composed of a cylindrical 
container main body and flat plate-shaped lids to cover the main body, the 
lids to which high thermal stress is applied at the time of firing is made of a 
BN sintered body excellent in thermal impact resistance and the cylindrical 
container main body having a high structural strength is made of an 
economical A1N sintered body, so that the production cost of the firing 
container can be remarkably down without deteriorating the durability of 
the firing container as a whole. 
[0030] 

As the foregoing firing container, in order to suppress the effect on a 
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formed body as much as possible, it is preferable to produce the firing 
container from a material with a high purity that does not react on the 
formed body and scarcely contains impurities as described above and it can 
be produced by, for example, the following production method. That is, a 
firing container is produced by forming a raw material powder mixture 
obtained by mixing an aluminum nitride powder and an organic binder to be 
a container original body by a variety of forming methods such as press 
forming, slip casting, injection molding and the like and after degreasing 
treatment, sintering the container original body by heating at 1800 to 
2000°C for several ten hours in reducing atmosphere of nitrogen gas or the 
like. Since BN containers are commercialized, large size containers with a 
size of about $400 and various forms can be produced. 
[0031] 

On the other hand, as a forming method of the a raw material 
mixture of a product composing an aluminum nitride substrate, a widely 
used die pressing method, an isostatic pressing method, or a sheet forming 
method such as a doctor blade method can be employed. Successively to 
the forming process, substrate formed bodies are heated at 400 to 500°C in a 
non-oxidizing atmosphere, for example, in nitrogen gas atmosphere to 
sufficiently remove the previously added organic binder. 
[0032] 

Next, the substrate formed bodies subjected to the degreasing 
treatment are laminated in multiple laminations while an A1N sintered 
powder 7 being interposed among them in a firing container 6 formed of a 
container main body 6a made of an aluminum nitride sintered body and lids 
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6b, 6b made of boron nitride sintered bodies and covering the upper and 
lower faces of the container main body 6a as illustrated in Fig. 1. 
[0033] 

Here, the foregoing sintering powder 7 works as a spread powder (a 
release agent) to prevent fusion of adjacent substrate formed bodies 4 at a 
time of sintering at a high temperature. As a spread powder to be used for 
the method of the present invention, a coarse A1N sintered powder whose 
average particle diameter is set within a range from 50 to 200 jam is used. 
If the powder is as fine as the average particle diameter less than 50 |im, 
the atmospheric gas cannot be sufficiently circulated among the substrate 
formed bodies 4 and further degassing is inhibited so that the composition of 
the substrate sintered bodies easily become uneven and the amounts of the 
sintered powder adhering to and remaining in the substrate surfaces 
increase to require^ many steps of finishing process of the surfaces. On the 
other hand, also if the powder is as coarse as the average particle diameter 
exceeding 200 p.m, the substrate surfaces easily become uneven. The 
foregoing sintered powder may be produced by degreasing and sintering a 
granulated powder of a commercialized aluminum nitride raw material 
powder. 
[0034] 

The sintering process of substrate formed bodies housed in the 
foregoing firing container is carried out by heating the entire body of the 
firing container 6 containing the substrate formed bodies 4 at 1600 to 
2000°C for 2 to 10 hours in non-oxidizing atmosphere of such as nitrogen 
gas. The sintering may be carried out in nitrogen gas or nitrogen 
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gas-containing reductive atmosphere. As the reductive gas, H2 gas or CO 
gas may be used. In addition, the sintering may be carried out also in 
vacuum (containing a slight reducing atmospheric gas) and in atmosphere 
including reduced pressure, increased pressure and normal pressure. If 
the firing is carried out at a sintering temperature lower than 1600°C, dense 
sintered bodies are hard to be obtained although they depend on the particle 
size and the oxygen content of the raw material powder. 
[0035] 

[Advantages] 

According to a producing method of an aluminum nitride substrate 
and a firing container according to the above-mentioned constitution, since 
the lids of the fixing container to which high thermal stress is applied at the 
time of firing are made of a BN sintered body excellent in thermal impact 
resistance, meanwhile the cylindrical container main body having a 
structural high strength is made of an economical aluminum nitride 
sintered body, so that the production cost of the firing container can be 
remarkably down without deteriorating the durability of the firing container 
as a whole and consequently the production cost of an A1N substrate can be 
lowered. 
[0036] 

Further, use of an A1N sintered body for partially forming the firing 
container makes it possible to produce atmosphere easy to reduce AI2O3 in 
the firing container at the time of firing to decrease the amount of AI2O3 
contained in the formed bodies and accordingly increase the thermal 
conductivity of the resulting substrate sintered bodies. 
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[0037] 

Further, in the case of simultaneously firing a plurality of substrate 
formed bodies, since an aluminum nitride powder with a prescribed particle 
size is interposed as a spread powder between adjacent substrate formed 
bodies, the amount of the powder adhering to and remaining in the 
substrate surfaces is small as compared with that in the case of using a 
conventional fine BN powder as a spread powder. As a result, the 
roughness of the substrate surfaces is remarkably improved and the number 
of steps of the finishing process after sintering can be lessened. 
[0038] 
[Examples] 

Next, with reference to the following Examples, the effects of a 
producing method of an aluminum nitride substrate and a firing container 
according to the present invention will be described more specifically. 
[0039] 

Examples 1 to 5 

A slurry was prepared by adding 3% by weight of Y2O3 (yttrium 
oxide) as a sintering aid and further a solvent and an organic binder to an 
aluminum nitride powder with an average particle diameter of 1.5 |im and 
containing 1.0% by weight of oxygen as an impurity and mixing the 
resulting mixture in wet state for 24 hours. Next, the slurry was formed by 
a doctor blade method to obtain a sheet-shaped formed body with a 
thickness of 0.8 mm and the sheet-shaped formed body was punched to 
obtain a large number of substrate formed bodies with a regular square 
shape of 200 mm each side and the respective formed bodies were subjected 
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to degreasing treatment by heating: at 375°C for 2 hours in air. 
[0040] 

On the other hand, an A1N powder with an average particle 
diameter of 1.5 [im was mixed with 5% of a binder and granulated by a 
spray drying method and the raw material mixture was press-molded to 
produce original bodies of a firing container. As the original bodies of a 
firing container, a container main body 6a with an inner diameter of 300 
mm, a length (a height) of 30 mm in the axial direction, and a thickness of 6 
mm and lids 6b with a diameter of 3 12 mm and a thickness of 6 mm to 
cover the main body were produced. The respective original bodies of a 
firing container were put in a container made of A1N and fired at 1900°C for 
6 hours in N2 atmosphere after being subjected to degreasing treatment by 
heating at 400°C for 2 hours. Accordingly, firing containers 3 and 6 for 
producing sintered bodies of Examples 1 to 5 and Comparative Examples 1 
to 3 were produced. In addition, the container parts 3a and 3b with same 
shapes as those of 6a and 6b were purchased. 
[0041] 

An A1N powder with a high purity and an average particle diameter 
of 1.5 ^m was granulated to have a size of 40 to 200 pirn, fired at 1900°C for 
4 hours in nitrogen atmosphere, successively cooled, and sieved to obtain an 
A1N sintered powder as a spread powder. 
[0042] 

Next, eight substrate formed bodies subjected to degreasing 
treatment in the foregoing process were arranged collectively in multiple 
laminations in the firing container 6 as illustrated in Fig. 1 and the firing 

17 



container 6 was put in a filing furnace in which N2 gas was enclosed. For 
sintering treatment of each batch, a spread powder having an average 
particle diameter shown in the left column of Table 1 was interposed 
between adjacent substrate formed bodies. Densifying sintering was 
carried out by raising the temperature of the inside of the firing furnace 1 to 
1850°C and keeping at the temperature for 4 hr to obtain eight A1N 
substrate sintered bodies with a size of 6" x 6" and a thickness of 0.65 mm 
according to each Example 1 to 5. 
[0043] 

Comparative Example 1 

On the other hand, as illustrated in Fig. 2, A1N substrate sintered 
bodies according to Comparative Example 1 having the same size were 
prepared by sintering treatment under the same conditions as those of 
Example 1, except that the firing container 3 including the container main 
body 3a that was all made of a BN sintered body was used. 
[0044] 

Comparative Example 2 

Further, as illustrated in Fig. 2, A1N substrate sintered bodies 
according to Comparative Example 2 having the same size were prepared by 
sintering treatment under the same conditions as those of Example 2, 
except that the firing container 3 including the container main body 3a that 
was all made of a BN sintered body was used. 
[0045] 

Comparative Example 3 

Furthermore, A1N substrate sintered bodies according to 
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Comparative Example 3 having the same size were prepared by sintering 
treatment under the same conditions as those of Example 2, except that the 
firing container of which all of the container main body and covers were 
made of an A1N sintered body was used. 
[0046] 

In order to evaluate the characteristics of the obtained respective 
A1N substrate sintered bodies of Examples 1 to 5 and Comparative 
Examples 1 to 3, their thermal conductivities wiere measured and the 
arithmetical average roughness Ra (JIS B0601) of the surface of each 
substrate was measured to obtain the results shown in the right column of 
Table 1. 
[0047] 

Further, the durability and the production cost of the respective 
firing containers that significantly affect the production cost of an A1N 
substrate were calculated and also shown in Table 1. The durability of 
each firing container was shown as a relative value of the number of 
repeatedly usable times until the container main body or the lids were 
cracked or broken in repeated firing processes to 100, a standardized 
number, calculated by assuming the number of usable times of the firing 
container entirely made of a BN sintered body shown in Comparative 
Example 1 to be 100. The production cost of each firing container was 
shown as a relative value of the total of the raw material cost and the 
processing cost covering raw material purchasing, forming, sintering and 
processing costs to 100, a standardized cost, calculated similarly to the cost 
in the case of Comparative Example 1. 
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[0049] 

As being made clear from the results shown in Table 1, with respect 
to ALN substrate sintered bodies according to Examples 1 to 5 obtained by 
sintering using the firing container 6 formed of the container main body 6a 
made of the A1N sintered body and lids 6b made of a BN sintered body, the 
thermal conductivities were increased by about 10% as compared with those 
of the A1N substrate sintered bodies of Comparative Examples 1 to 3 
produced by the firing containers entirely made of a BN sintered body or an 
A1N sintered body and thus sintered bodies with a high heat releasing 
capability were obtained. 
[0050] 

Further, since an A1N sintered powder having a coarse particle size 
as compared with that of a conventional powder was used as a spread 
powder , the amount of the spread powder adhering to and remaining in the 
substrate surfaces was considerably decreased to result in improvement of 
the surface roughness of the substrates. 
[0051] 

In addition, while the lids 6b to which high thermal stress was 
applied at the time of firing were made of a BN sintered body excellent in 
thermal impact resistance, the cylindrical container main body 6a having 
high structural strength was made of an economical A1N sintered body, so 
that the production cost of the firing container 6 could be remarkably 
lowered without deterioration of the durability of the firing container as a 
whole to lead to production cost down of the A1N substrates themselves. 
[0052] 
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[Effects of the Invention] 

As described above, in a producing method of an aluminum nitride 
substrate and a firing container according to the present invention, while 
lids to which high thermal stress is applied at the time of firing are made of 
a BN sintered body excellent in thermal impact resistance, a cylindrical 
container main body having high structural strength is made of an 
economical A1N sintered body, so that the production cost of the firing 
container can be remarkably lowered without deterioration of the durability 
of the firing container. 
[0053] 

Further, a firing container is partially made of an A1N sintered body, 
so that atmosphere easy to reduce AI2O3 is produced in the inside of the 
firing container and the amount of AI2O3 contained in a formed body is 
decreased to result in increase of the thermal conductivity of an obtained 
substrate sintered body. 
[0054] 

Furthermore, in the case of simultaneously firing a plurality of 
substrate formed bodies, since an aluminum nitride sintered powder with a 
prescribed particle size is interposed as a spread powder between adjacent 
substrate formed bodies, the amount of the powder adhering to and 
remaining in the substrate surfaces is decreased. As a result, the 
roughness of the substrate surfaces is remarkably improved and the number 
of steps of the finishing process after sintering can be lessened. 
[Brief Description of Drawings] 

Fig. 1 is a cross-sectional view of a firing furnace showing the state 
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where a plurality of substrate formed bodies are put in a filing container 
according to the present invention and simultaneously fired. 

Fig. 2 is a cross-sectional view of a firing furnace showing the state 
where a plurality of formed bodies are put in a conventional firing container 
and simultaneously fired. 
[Explanation of Symbols] 
1* firing furnace 
2: hearth 

3- firing container (box for fixing) 
3a- container main body 
3b: fid 

4: substrate formed body 

5^ BN powder (spread powder) 

6^ firing container 

6a- container main body 

6b: fid 

7: sintered powder (spread powder) 
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